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ABSTRACT 

 

The aim of the present investigationwas plan to evaluate the antioxidant potential of 

Extracellular Polymeric substances (EPS)from the marine actinobacterium of Actinomadura 

sp.T3S5. Marine actinobacteria organisms are potentially known for antimicrobial, 

anticancer, antiviral, insecticidal and enzyme inhibitory activities. The extracts identified 

some of the major phenolic compounds, which might be responsible for the antioxidant 

potential and cyto-protection. This primary study was to examine whether EPS from Marine 

Actinobacterium of Actinomadura has potentially to show in vitro antioxidant property.The 

antioxidant potential of Extracellular polymeric substance was tested by DPPH, Total 

antioxidant assay and scavenging of nitric oxide assay. The antioxidant activity by DPPH 

method (48%), inhibition of total antioxidant activity(59%), and Nitric oxide (47%). Marine 

actinobacterium of Actinomadura is greatly suggested for beneficial biomedical applications 

and in the development of new eco-friendly biomaterial for environmental cleanup.  
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1. INTRODUCTION 

Marine microbial cells (bacteria, archaea, microeukaryotes) secrete a variety of large 

molecules, collectively referred to as extracellular polymer substances (EPS) or simply 

exopolymers.Twenty years in the past one people located that although ‘Relatively little 

interest has been paid to actinomycetes determined withinside the marine ecosystem’, they 

‘aren't unusual in marine habitats’(Ortiz-Ortiz et al., 2013). Several of the questions that 

have been posed with the aid of using those authors, and with the aid of using some in 
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advance researchers, drastically Horst Weyland(Weyland, 1969), approximately this order 

of microorganism withinside the world’s oceans nonetheless stay unanswered, at the same 

time as extra ones had been raised (Bull et al., 2005). Over the beyond decade records at the 

diversity of actinobacteria (Parte et al., 2012)in marine habitats has grown considerably, at 

the same time as the quite longer held hobby of their capacity to provide antimicrobials and 

biopharmaceutics has persevered pretty strongly.  

Marine actinobacteriology is one of the fundamental rising regions of studies in 

tropics. Marine actinobacteria arise at the sediments and in water and additionally different 

biomass (mangrove) and substrates (animal). These organisms are gaining significance 

now no longer most effective for his or her taxonomic and ecological perspectives, 

however additionally for his or her particular metabolites and enzymes.Of nine maritime 

states of India, most effective four had been notably protected for the take a look at of 

marine actinobacteria. Most of the research carried out pertain to isolation, identity and 

preservation of those organisms in distinctive tradition media. Further, interest has been 

targeted on reading their opposed homes towards distinctive pathogens. Their 

biotechnological potentials are but to be absolutely explored (Sivakumar et al. 2007).  

Marine actinobacteria are precise improving pretty unique organic homes inclusive of 

antimicrobial, anticancer, antiviral, insecticidal and enzyme inhibitory activities. They have 

attracted worldwide withinside the closing ten years for his or her cap potential to provide 

pharmaceutically energetic compounds (Manivasagan et al. 2014).Two new species of 

Actinomadura isolated from soil samples of the Turkmen SSR, i.e.Actinomadura fulvescens 

sp. and Actinomadura turkmeniaca sp. are described. First species is characterised through 

formation of quick (1-2 turns) spiral spore chains, clean spores, scanty white aerial 

mycelium, colourless or yellowish substrate mycelium on artificial media and brownish-

yellow substrate mycelium and soluble pigment of the equalhade on natural media. No 

melanoid pigment is secreted. The cultures of A. fulvescens display antibiotic activity. A. 

turkmeniaca is characterised through formation of quick instantly or spiral spore chains, 

clean spores, scanty white aerial mycelium, substrate mycelium and soluble pigment of 

pinkish-violet shade, absence of melanoid pigment. The kind subculture is precise as INA 

3344. The lines of this species have low antibiotic activity (Terekhova et al. 1982). Hence, 

the present investigation was planned to isolate the EPS from the marine actinobacterium 

Actinomadura sp.T3S5 and to study their in vitro antioxidative potentials. 

2. MATERIALS AND METHOD 

 

2.1. Sample collection and isolation of EPS producing marine actinobacteria 

 

Samples of inshore sediment were taken at several points along the coast of Tamil 

Nadu. To remove trash, collected sediment samples were air dried and put through a 

mechanical filter. The procedures of Kamala et al. (2019)were used to isolate the marine 

actinobacterium using yeast malt agar medium at a concentration of 100 mg/L.  

2.2. Identification of Potential EPS producing marine actinobacteria 

 

Conventional methods were used to identify the marine actinobacterium. 

Additionally, 16S rRNA gene sequencing was used to identify the probable isolates at the 

molecular level. 

2.3. Total antioxidant activity 
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Total antioxidant activity of the extracted EPS from the actinobacterium was 

determined according to the method of Ramasamy et al. (2014) with slight modification 

Briefly, 0.3 ml of sample were prepared in different concentrations with 3ml of reagent 

solution (0.6 M sulfuric acid. 28mM sodium phosphate and 4mM ammonium 

molybdate). Reaction mixture was incubated at 95 ℃ for 90 minutes in a water bath. 

Absorbance of all sample mixtures was measured at 695 mm. Total antioxidant activity 

has been expressed in the percentage value following the formula: Percentage of activity 

(%) = (A blank - A sample) / A blank ×100. 

2.4. DPPH Assay  

 

The antioxidant potential of extracted EPSwas determined on the basis of their 

scavenging activity of the stadle 1,1- diphenyl-2-picryl bvdrazyl DPPHD free radical based 

on the method of Ramasamy et al. (2014) where 100µl of various concentrations of the 

extract were mixed with 2900 µl of diphenylpicrylhydrazylDPPH) solution (120uM) in 

methanol and incubated in darkness at 37°c for 30 minutes. The absorbance was recorded at 

517 nm. Inhibition of free radical by DPPH in percentage (I%) was calculated with the 

following equation: Percentage of Inhibition (I %) = (A blank - A sample) / A blank ×100  

Where, A blank is the absorbance of the control reaction and A sample is the absorbance of 

the test compound The values of inhibition were calculated for the various concentrations of 

the nanoparticles synthesized from seaweed. Ascorbic acid was used as positive controlsand 

all the tests were carried out in triplicate.  

2.5. Scavenging of nitric oxide  

Nitric oxide (NO) scavenging activity of extracted EPS was determined according 

to the method of Kamala et al. (2015). Briefly, 3ml of reaction mixture containing 10mM 

sodium nitroprusside and the crude extract in benzene: chloroform was incubated at 

25℃for 150 minutes. After incubation, 0.5ml of the reaction mixture was mixed with 

1ml of sulfanilic acid reagent (0.33% sulfanilic acid in 20% glacial acetic acid and 

allowed to stand for 5minutes for complete diazotization. Then, 1 ml of naphthyl 

ethylene diamine dihydrochloride (0.10) was added and allowed to stand for 30 minutes 

at 25°C. A pink coloured chromophore was formed and the absorbance was measured at 

540 nm against the blank solution.  

Table.1. Cell wall amino acids cell wall sugar cell wall type or 

sugar pattern index 

 
3. RESULTS AND DISCUSSION  

Amino acids and whole cell sugars pattern were identified by their morphological, 

biochemical, and chemotaxonomically features.Additionally, various spore chain 

morphological parameters of isolated isolates were examined for conventional identification 

(Table 1), and additional 16S rDNA sequencing was examined for molecular identification 

(GenBank accession number KJ557177).Actinomadura, an extracellular polymeric material, 
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was isolated from marine actinobacteria. DPPH, the total antioxidant assay, and the 

scavenging of nitric oxide assay were used to evaluate the antioxidant capacity of 

extracellular polymeric material. The highest percentage of DPPH assay inhibition, according 

to the above data, is 48%. TAA is inhibited to the greatest extent (59%). The amount of NO 

that is most inhibited is 47% (Fig.1, Table 2,).The actinobacterium extract that was extracted 

from coral samples KRCR1 had the highest levels of total antioxidant activity (0.599), total 

reducing power (0.15), scavenging of hydrogen peroxide (80.7), and nitric oxide radical 

scavenging activity (88.5)(Poongodi et al. 2012). Extracellular polymeric components 

isolated from Lactobacillus plantarum demonstrated a 64% and 66% reduction in lipid 

peroxidation inhibition and a quenching of DPPH radicals, respectively, as antioxidant 

effectsMahdi et al (2017). In the present investigation the DPPH assay inhibition, according 

to the above data, is 48%, TAA is inhibited to the greatest extent (59%) and the amount of 

NO that is most inhibited is 47%. Polysaccharides exhibited the concentration dependent 

antioxidant activity. 

The ability to create extracellular polymeric compounds as well as the antioxidant 

activity of Streptomyces globisporus were tested further it was isolated from the sea 

sediment. It was discovered that S. globisporus produces antioxidant activity in 

extracellular polymeric compoundsAbdel Aziz (2019). In the present investigation, 

Actinomadura was isolated from saltwater and cultivated on agar before being placed in 

YM broth media. The results of the lengthy procedure revealed.The development of the 

yellow-coloured, non-radical form of DPPH results in the reduction of the purple-coloured 

DPPH in the presence of antioxidants that donate hydrogen. When rising extract 

concentrations were found to be 48% in 100 g/ml, the scavenging activity was boosted. 

These findings showed that a lower concentration of marine actinobacteria extract could 

diminish the DPPH radical, indicating that the extract had good antioxidant properties. the 

presence of EPS from Actinomadura, which has a high level of antioxidant property. 

Table 2. Antioxidant activity of EPS from marine actinobacterium 

 

Concentration  

(µg/ml) 

DPPH TAA NO 

25 9 ±2.4 11± 2.6  10± 2.6 

50 21±2.8  27± 3.1  15± 2.9 

75 36± 2.6 42± 2.9  32±3.1 

100 48± 2.6 59 ± 2.7  47± 2.8 
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Fig.1. Antioxidant activity of EPS from marine actinobacterium 

 

The extract, exhibited good scavenging activity expect nitric oxide scavenging 

activity of newly discovered lineage of marine actinobacterium was investigated Karthick 

et al. (2013).In the present investigation, the level of DPPH assay inhibition in the current 

experiment is 48%, TAA is most strongly inhibited (by 59%), and NO is most strongly 

inhibited (47%). Antioxidant activity in polysaccharides was concentration dose dependant. 

The DPPH (1,1-Diphenyl-2-picrylhydrazyl) scavenging activity, Fe+3 reducing test, metal 

chelating assay, and DNA inhibition protection assay were used to evaluate the extract's 

antioxidant capacity. At 10 mg/ml of EA extract, the DPPH scavenging activity was 43.2% 

when compared to the ascorbic acid standard. At 10 mg/ml of EA extract, the Fe+3 

reducing test displayed a 700 nm absorbance of 0.37. The metal chelation in the EA extract 

at 10 mg/ml was 51%. It was also examined how well EA extract defended DNA (pBR322) 

against UV-induced photolyzed H2O2-oxidative damage(Thenmozhi and Kannabiran, 

2012). 

Marine-produced microbial polysaccharides are important in food and the cosmetics 

sector because they are biodegradable and safe polymers. Exopolysaccharide from Bacillus 

licheniformis Dahb1 (Bl-EPS) was obtained and structurally described using the ethanol 

precipitation method. Numerous intentional businesses and the most fragrant compounds, 

according to FTIR and 
1
H-NMR, were present. Through the use of DPPH radical, lowering 

strength, and superoxide anion scavenging assays, Bl-EPS demonstrated its antioxidant 

potential Abinaya et al. (2018). In the present investigation the DPPH assay inhibition, 

according to the above data, is 48%, TAA is inhibited to the greatest extent (59%) and the 

amount of NO that is most inhibited is 47%. Polysaccharides exhibited the concentration 

dose dependent antioxidant activity. 
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4. CONCLUSION 

The present study revealed the presence of antioxidative potential of extra cellular 

polymeric substances from Marine Actinobacterium of Actinomadura sp.T3S5 greatly 

suggested for beneficial biomedical applications and development of new eco-friendly 

biomaterial for environmental cleaning. In the present research suggests to further 

investigation on the structural determination of extra polysaccharide substance from 

actinobacteria and their ecological function in the biofilm formation. The high difficulty to 

make this work requires further developments in a polysaccharide purification techniques, 

microscopic analysis and more sensitive spectroscopic methods. Future developments could 

be related to gene establishment of correlation between the regulation of the genes 

responsible for exopolysaccharide structures and conditions of marine environment.  
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